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comprising eight (more preferably twenty, most preferably thirty) contiguous amino adds 
of SEQ ID NO:70, or a protein comprising a fragment of the amino add sequence of SEQ 
ID NO:70 having biological activity, the fragment comprising the amino acid sequence 
from ammo acid 221 to amino acid 230 of SEQ ID NO:70. 
5 In one embodiment, the present invention provides a composition comprising an 

isolated polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising the nucleotide sequence of SEQ ID 

NO:71; 

(b) a polynucleotide comprising the nucleotide sequence of SEQ ID 
10 NO:71 from nucleotide 44 to nucleotide 1513; 

(c) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:71 from nucleotide 92 to nucleotide 1513; 

(d) a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:71 from nucleotide 1 to nucleotide 458; 

1 5 (e) a polynucleotide comprising the nucleotide sequence of the fuU- 

iength protein coding sequence of clone vpl5_l deposited with the ATCC imder 
accession number 207012; 

(f) a polynucleotide encoding the full-length protein encoded by the 
cDNA ii\sert of done vpl5_l deposited with the ATCC under accession number 

2 0 207012; 

(g) a polynucleotide comprising the nucleotide sequence of a mature 
protein coding sequence of clone vpl5_l deposited . with the ATCC under 
accession number 207012; 

(h) a polynucleotide encoding a mature protein encoded by the cDNA 
2 5 insert of done vpl5_l deposited with the ATCC under accession number 207012; 

(i) a polynudeotide encoding a protein comprising the amino acid 
sequence of SEQ ID NO:72; 

(j) a polynudeotide encoding a protein comprising a fragment of the 
. amino acid sequence of SEQ ID NO:72 having biological activity, the fragment 
30 \ comprising eight contiguous amino acids of SEQ ID NO:72; 

(k) a polynudeotide which is an allelic variant of a polynucleotide of 
(a)-(h) above; 

(1) a polynudeotide which encodes a spedes homologue of the protein 
of (i) or (j) above ; 
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^ (ni) a polynucleotide that hybridizes under stringent conditions to any 
one of the polynucleotides specified in (a)-Q^^^ 
. ^ '"(n) a polynudeotide that hybridizes under stringent conditions to any 
one of the polynucleotides specified in (a)-(j) and that has a length that is at least 
5 25%bf thelengthofSEQIDNO:71. 

Preferably, such polynucleotide comprises the nucleotide sequence of SEQ ID 
NO:71 from nucleotide 44 to nucleotide 1513; the nucleotide sequence of SEQ ID N0:71 
from nucleotide 92-to nudeotide-1513;-the nucleotide sequence of SEQ ro NO:^^^ 
nucleotide 1 to nucleotide 458; the nucleotide sequence of the full-length protem coding 
1 0 sequence of clone vpl5_l deposited with the ATCC under accession number 207012; or 
the nucleotide sequence of a mature protein coding sequence of clone vpl5_l deposited 
with the ATCC under accession number 207012. In other preferred embodimente, the 
polynucleotide encodes the full-length or a mature protein encoded by the cDNA insert 
of done vpiS.l deposited with the ATCC under accession number 207012. In yet other 
15 preferred embodiments, the present invention provides a polynudeotide encoding a 
protein comprising the amino add sequence of SEQ ID NO:72 from amino add 1 to amino 
add 139. In further preferred embodiments, the present invention provides a 
polynudeotide encoding a protein comprising a fragment of the amino acid sequence of 
SEQ ID NO:72 having biological activity, the fragment preferably comprising eight (more 
.20 preferably twenty, most preferably thirty) contiguous amino adds of SEQ ID NO:72, or 
a polynudeotide encoding a protein comprising a fragment of the amino acid sequence 
of SEQ ID NO:72 having biological activity, the fragment comprising the amino add 
sequence from amino add 240 to amino acid 249 of SEQ ID NO:72, 

Other embodiments provide the gene corresponding to the cDN A sequence of SEQ 
25 IDNO:71. 

" Fxulher embodiments of the invention provide isolated polynudeotide 
according to a process selected from the group consisting of: ^ 
(a) a process comprising the steps of: 

\(i) preparing one or more polynudeotide probes that hybridize 
30' in 6X SSC at 65 degrees C to a nudeotide sequence selected from the group 

consisting of: 

(aa) SEQ ID NO:71, but exduding the poly (A) tail at the 
- - 3'endofSEQIDNO:71;and 
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. , - - (ab) the nucleotide sequence of the cDNA insert of clone 

vpl5„l deposited with the ATCC under accession number 207012; 
(ii) hybridizing said probe(s) to human genomic DNA in 
. ; conditions at least as stringent as 4X SSC at 50 deg;rees C; and 
5 . (iii) isolating the DNA polynucleotides detected with the 

probe(s); . , ^ 
and , 
(b) a process comprising the steps of: 

(i) preparing one or more polynucleotide primers that 
1 0 hybridize in 6X SSC at 65 degrees C to a nucleotide sequence selected from 

the group consisting of: 

(ba) SEQ ID NO:71, but excluding the poly(A) tail at the 
y end of SEQ ID NO:71; and 

(bb) the nucleotide sequence of the cDN A insert of done 
15 vpl5_l deposited with the ATCC under accession number 207012; 

(ii) hybridizing said primer(s) to human genomic DNA in 
conditions at least as stringent as 4X SSC at 50 degrees C; 

(iii) amplifying htiman DNA sequences; cmd 

(iv) isolating the polynucleotide products of step (b)(iii). 

20 Preferably the polynucleotide isolated according to the above process comprises a 
nucleotide sequence corresponding to the cDNA sequence of SEQ ID NO;71, and 
extending contiguously from a nucleotide sequence corresponding to the 5' end of SEQ 
ID NO:71 to a nucleotide sequence corresponding to the 3* end of SEQ ID NO:71 , but 
excluding the poly(A) tail at the 3' end of SEQ ID NO:71. Also preferably the 

2 5 polynucleotide isolated according to the above process comprises a nucleotide sequence 

corresponding to the cDNA sequence of SEQ ID NO:71 from nucleotide 44 to nucleotide 
1513/ and extending contiguously from a nucleotide sequence corresponding to the 5' end 
of said sequence of SEQ ID NO:71 from nucleotide 44 to nucleotide 1513, to a nucleotide 
sequence corresponding to the 3* end of said sequence of SEQ ID N0:71 from nucleotide 

3 0 44 to nucleotide 1513. Also preferably the polynucleotide isolated according to the above 

process comprises a nucleotide sequence corresponding to the cDNA sequence of SEQ ID 
NO:71 from nucleotide 92 to nucleotide 1513, and extending contiguously from a 
nucleotide sequence corresponding to the 5* end of said sequence of SEQ ID NO:71 from 
nucleotide 92 to nucleotide 1513, to a nucleotide sequence corresponding to the 3' end of 
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said sequence of SEQ ID N0.71 from nucleotide 92 to nucleotide 1513.- Also preferably 
the polynucleotide isolated according to the abo^ £ro<^ss^mprge^^^a^ 
" ^^^^"^""■^o^^Ponding to ie cDNA- sequence- 0 1 to 

nucleotide 458, and extending contiguously from a nucleotide sequence corresponding 
5 to theS' end of said sequence of SEQ ID.N0:71 from nucleotide 1 to nucleotide 458, to a 
nucleotide sequence corresponding to the 3' end of said sequence of SEQ ID N0:71 from 
. nucleotide 1 to nucleotide 458. 

— ---^ embodimerits; the presentinventionprovi^ 

a protein, wherein said protein comprises an amino add sequence selected from the group 
10 consisting of: 

(a) the amino acid sequence of SEQ ID NO:72; 

(b) • the amino add sequence of SEQ ID Np:72 from amino add 1 to 
amino add 139; • , 

' fragment of the amino acid sequence of SEQ ID NO:72, the 

15 ... fragment comprising eigjit contiguous amino adds of SEQ ID NO:72; and 

W ■ the amino add sequence encoded by the cDNA insert of done 
vplS.l deposited with the ATCC under accession number 207012; 
the protein being substantiaUy free from other mammaUan proteins. Preferably such 
protein comprises the amino add sequence of SEQ ID NO:72 or the amino acid sequence 
20 of SEQ ID Na72 from amino add 1 to amino add 139. In further preferred embodiments, 
.the present invention provides a protein comprising a fragment of the amino add 
sequence of SEQ ID Na72 having biological activity, the fragment preferably comprising 
eight (more preferably twenty, most preferably thirty) contiguous amino adds of SEQ ID 
NO:72, or a protein comprising a fragment of the amino acid sequence of SEQ ID NO:72 
25 having biological activity, the fragment comprising the amino add sequence from amino 
• add 240 to amino add 249 of SEQ ID NO:72. 

In one embodiment, the present invention provides a composition comprising 
. isolated polynudeotide selected from the group consisting of: 

(a) a polynudeotide comprising the nudeotide sequence of SEQ ID 

30 - . NO:73; 

(b) a polynudeotide comprising the nucleotide sequence of SEQ ID 
: . NO:73 from nudeotide 348 to nucleotide 743; • 

(*^) ■ a polynucleotide comprising the nucleotide sequence of SEQ ID 
NO:73 from nucleotide 414 to nucleotide 743; 
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■ Clone "vpIS 1" - ; • . 
A polynucleotide of the present invention has been identified as clone "vpl5_l". 
. vplS.l was isolated from a human adult prostate cDNA library and was identified as 
encoding a secreted or transmembrane protein on the basis of computer analysis of the 
5 amino add sequence of the encoded protein. vplS.l is a full-length clone, including the 
entire coding sequence of a secreted protein (also referred to herein as "vpl5_l protein"). 

The nucleotide sequence of vpl5_l as presentiy determined is reported in SEQ ID 
NO:71/and includes a poly(A) tail. What applicants presently believe to be the proper 
reading frame and the predicted amino add sequence of the vpl5_l protein 

1 0 corresponding to the foregoing nudeotide sequence is reported in SEQ ID NO:72. Amino 
adds 4 to 16 of SEQ ID NO:72 are a predicted leader/signal sequence, with the predicted 
mature amino acid sequence begirming at amino acid 17. Due to the hydrophobic nature 
of the predicted leader/signal sequence, it is likely to act as a transmerhbranef domain 
, should the predicted leader/ signal sequence not be separated from the remainder of the 

15 vpl5_l protein. If a "C" residue were inserted between nudeotides 458 and 459 of SEQ 
ID NO:71, nudeotides 44 to 568 of the resulting nudeotide sequence would encode a 
protein having an amino add sequence reported as SEQ ID NO:131. 

The EcoRI/NotI restriction fragment obtainable from the deposit containing done 
vpl5_l should be approximately 2033 bp. 

20 The nudeotide sequence disclosed herein for vpl5_l was searched against the 

GenBank and GeneSeq nudeotide sequence databases using BLASTN/BLASTX and 
PASTA search protocols. vpl5_l demonstrated at least some similarity with sequences 
identified as AI033082 (ow97g04.sl Soares JetalJiver_spleen_lNFLS_Sl Homo sapiens 
cDNA done IMAGE 1654806 3', mRNA sequence) and T21877 (Human gene signature 

25 .HUMGS03418). The predicted amino acid sequence disclosed herein for vplSJ was 
searched against the GenPept and GeneSeq amino acid sequence databases using the 
. BLASTX search protocol. The predicted vpl5_l protein demonstrated at least some 
similarity to sequences identified as R45335 (Thrombomodulin analogue Q336N, Q365E) 
and U94333 (ClqR(p) (Homo sapiens]). The predicted vpl5_l protein shows some amino 

30 add similarity to multiple thrombomodulin analogues (such as GeneSeq accession 
number R45335), and shows some end-to-end similairity to GenPept accession number 
U94333, which is described as a "... human Clq/MBL/SPA receptor that mediates 
enhanced phagocytosis in vitro" (Nepomuceno et al, 1997, Immunity 6(2): 119-129, which 
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10 



15 



• is incorporated by reference herein). Based upon sequence similarity, vpl5_l proteins 
and each similar protein or peptide may share at least some activity. 

■ * : • vpl5_l protein was expressed in a COS ceU expressiori system"; and ah expressed ' * •* 
protein band of approximately 24 kDa was detected in conditioned medium and 

5 membrane fractions using SbSpolyacrylamide gel electrophoresis. 

Clone "vpl 7 .1" 

.A polynudeotide.of.the present invention'has beenidentified-arclohV'Vpl?::!" 



vpl7_l was isolated from a human adult prostate cDNA library and was identified as 
encoding a secreted or trarismembrane protein on the basis of computer analysis of the 
amihb acid s^u&^^ encoded proteiii: vpl7ll is a ftili-lerig^ done, indudiiig the 

to herein as "ypl7_l protein"). 
The nucleotide sequence of vpl7_l as presently determined is reported in SEQ ID 
NO:73, and includes a poly(A) tail. What appUcants presently beUeve to be the proper 
reading frame and the predicted amino add sequence of the vpl7_l protein 
corresponding to the foregoing nudeotide sequence is reported in SEQ ID NO:74. Amino 

adds 10 to 22 of SEQ ID NO:74 are a predicted leader/signal sequence, with the predicted 
mature amino add sequence beginning at amino add 23. bue to the hydrophobic nahare 
of the predicted leader/signal sequence, it is likely to act as a transmembrane domain 
20 should the predicted leader/signal sequence not be separated from the remainder of the 
Vpl7_l protein. . . ... ; 

"Hie EcoRI/NotI restriction fragment obtainable from the deposit containing done 
vpl7^1 should be approximately 3150 bp. 

The nucleotide sequence disdosed herein for vpl7_l was searched against the 
25 GenBank and GeneSeq nudeotide sequence databases using BLASTN/BLASr< and 
FASTA search protocols. .vpl7_l demonstrated at least some similarity with sequences 
identified as AI056890 (oz03g07.xl SoaresJetal_liver^spleen_lNFL^ 
cDNA done IMAGE 1674300 3', mRNA sequence) and T64815 (Tumour suppressor 
activated patiiway gene TSAP6). Based upon sequence similarity, vpl7^1 proteins and 
30 eadi similar protein or peptide may share at least some activity. The TopPredfl computer 
program predicts two additional potential transmembrane domains within the vpl7_l 
protein sequence, one centered around amino add 50 and another around amino acid 80 
ofSEQIDNO:74. . :, 
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The EcoRI/NotI restriction fragment obtainable from the deposit containing done 
vpl4_l should be approximately 1355 bp. 

The nucleotide sequence disclosed herein for vpl4_l was searched against the 
. GenBank and GeneSeq nucleotide sequence databases using BLASTN/BLASTX and 
5 FASTA search protocols. vpl4^1 demonstrated at least some similarity with sequences 
identified as AI052724 (oz27al2.xl Soares_total_fetus_Nb2HF8_9w Homo sapiens 
cDNA clone IMAGE: 1676542 3' similar to SW:YQJQ_BACSU P54554 
HYPOTHETICAL OXIDOREDUGTASE IN GLNQ-ANSR INTERGENIC REGION; 
mRNA sequence) and T20001 (Human gene signature HUMGS01138); The prddided 

1 0 amino acid sequence disclosed herein for vpl4_l was searched against the GenPept and 
GeneSeq amino add sequence databases using the BLASTX search protocol. The 
predicted vpl4_l protein demonstrated at least some similarity to sequences identified 
as R61477 (Clavulanic acid dehydrogenase sequence) and Z991 16 (similar to ketoacyl 
"reductase [Bacillus subtilis]). The predicted vpl4_l protein shows some amino acid 

15 similarity to various dehydrogenases due to the presence of a short-chain alcohol 
dehydrogenase family signature at amino acids 51 to 240 of SEQ ID NO:80, as detected 
by motifs and hidden markov model analysis. Based upon sequence similarity. vpl4_l 
proteins and each similar protein or peptide may share at least some activity. The 
TopPredn computer program predicts four additional potential transmembrane domains 

20 within the vpl4_l protein sequence, centered around amino acids 55, 195. 230, and 300 
of SEQ ID NO:80, respectively. . 

Deposit of Clones 

, - Clones vbll J, vbl2_l, vbl4_l, vellj, :vf2_l, vg2_l, vjl_l, and vll^l were 

2 5 deposited on August 20, 1998 with the ATCC (American Type Culture Collection, 10801 

University Boulevard, Manassas, Virginia 20110-2209 U.S.A.) as an origiiul deposit under 
^ the Budapest Treaty and were given ti\e accession number 98846, from which each clone 
comprising a particular polynucleotide is obtainable. 

Qone vk2_l was deposited on August 20, 1998 witir the ATCC (American Type 

3 0 Culture Collection, 10801 University Boulevard, Manassas, Virginia 20110-2209 U^.A.) 

as an original deposit under the Budapest Treaty and was given the accession number 
98838, from which the vk2_l clone comprising a particular polynucleotide is obtainable. 
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Clones vb21_l, vc35il,vc36_l, vc38_l, vc39_1,vg40_i;vc46_1;vc49J, vc50_i, 

"Culture Collection, 1G801 University Boulevard; Manassas, Vifgiiua 20110-2209 U.S.A.) 
as an original deposit under the Budapest Treaty and were given the accession number 
98862, from which each clone comprising a particular polynucleotide is obtainable. 

Clones' vc33_l, vc34_l, vc47^1, vc54_l, vcS?.!, vel3_l, vel6_l, vf3_l, vj2_l, 
vp7_l, and vp8_l were deposited on September 22, 1998 with the ATCC (American Type 
^^Culture-CoUection,40801-UnivereityBoulevardrManassas,"Virginia2 



as an original d^osif tinder the^^ 
1 0 98886, from which each clone comprising a particular polynucleotide is obtainable. 

dones vb22_i,vc48_l, and vp3_i were deposited on October 16, 1998 with the 
: . ..^^I^^^ i^^^S^.JyB University. BouW^ 

' Virginia 20110-2209 U.S.A.) as an original deposit under the Budapest Treaty and were 
given the accession number 98933, from which each done comprising a particular 
15 polynucleotide is obtainable. 

Clones vc61_l, vpl5_l, vpl7_l, vpl9_l, and vqLl were deposited on December 
23, 1998 with the ATCC (American Type Culhire CoDection, 10801 University Boulevard, 
Manassas, Virg|hia 20110-2209 U.S.A.) as an original deposit under the Budapest Treaty 
and were given the accession number 207012, from which each done comprising a 
20 particular polynudeotide is obtainable. 

Gone vpl4^1 was deposited on December 23, 1998 with the ATCC (American 
Type Culture Collection, 10801 University Boulevard, Mar\assas, Virginia 20110-2209 
U.S.A.) as an original deposit under the Budapest Treaty and was given the accession 

number 207011, from which tiie vpl4_l done comprising a particular polynucleotide is 
25 obtainable. 

All restiictioiis on the availability to tiie public of the deposited material will be 
irrevocably removed upon tiie granting of the patent, except for the requirements 

specified in 37 CF.R. § 1.808(b); and tiie term of the deposit will comply with 37 c;r^^ 
§ 1.806. 

30 Each clone has been fa-ansfected into separate bacterial cells (E. coli) in tius 

composite deposit. Each clone can be removed from tiie vector in which it was deposited 
by performing an EcoRI/Ndtr digestion (5' site, EcoRI; 3" site, NotI) to produce "the 
appropriate fragment for such done. Each done was deposited in either the pED6 or 
pNOTs vector depicted in Figures lA and IB, respectively. The pED6dpc2 vector. 
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("pED6") was derived from pED6dpcl by insertion of a new polylinker to facilitate 
cDNA cloning (Kaufman et al„ 1991, Nucleic Acids Res. 19: 4485-4490); the pNOTs vector 
was derived from pMT2 (Kaufman et aL, 1989, Mol Cell Biol. 9: 946-958) by deletion of 
the DHFR sequences, insertion of a new polylinker, and insertion of the M13 origin of 
5 replication in the Clal site. In some instances, the deposited clone. can become "flipped" 
(1.6., in the reverse orientation) in the deposited isolate. In such instances, the cDNA insert 
can still be isolated by digestion with EcoRI and Notl. However, Not! will then produce 
the .5' site and EcoRI will produce the 3' site for placement of the cDNA in proper 
orientation for expression in a suitable vector. The cDNA may also be expressed from the 
10 vectors in which they were deposited. . 

; Bacterial cells containing a particular clone can be obtained from the composite 
deposit as follows: . 

An oligonucleotide probe or probes should be designed to the sequence that is 
-known for that particular clone. This sequence can be derived from the sequences 
15 provided herein, or from a combination of those sequences. The sequence of an 
. oligonucleotide probe that was used to isolate or to sequence each full-length clone is 
identified below, and should be most reliable in isolating the clone of interest. 

Clone • : Probe Sequence 

20 vbll.l SEQIDNO:81- ^ 

vbl2_l - SEQIDNO:82 ... 

vbl4J. \ . . SEQIDNa83 

vell_l . . . . . . SEQIDNO:84 . 

vf2_l / SEQIDNO:85 . , 

2 5 vg2_l SEQ ID NO:86 . v ^ . 

vjU . , : . .SEQID NO:87 . , 

yllj , . SEQIDNO:88.. • . 

.yk2_l. . SEQIDNO:89, / _ 

vb21_l SEQIDNO:90 

30 vc35_l _SEQIDNO:91 . ^ 

vc36_l SEQIDNO:92 . . 

vc38_l SEQIDNO:93. . . 

VC39.1 SEQIDNO:94 

vc40_l SEQIDNO:95 

. 173 



Confidential 



wo 00/1 1 01 5 



PCT/US99/19351 



vc46_l . . . • * : ■ SEQ rD NO:96 ■ * - • 

vc49^1 .. SEQ IDNO:97 ' ■ 

- -vc5iyr> r ..v--*^^ r'SEQ PNO:98' • ' r- -" 

vc51_l SEQIDNO:99 ■ 

5 vc52_l SEQIDNO:100 

• vc33_l SEQIDNOrlOl — 

vc34_l ; .. SEQIDNO:102 

■ •vc54^1-- -'^ :r.--, - ., SEQIDNO:104 ' ■ 

10 vc57_l SEQIDNO:105 

■ ■ vel3_r " : " " SEQID NO:106 ' ' ■ 

vel6_l SEQIDNO:107 

ve_l SEQIDNO:108 

■vj2_l ■ : ' SEQ ID NO:109 - 

15 vp7_l SEQIDNO:110 ' - 

vp8_l SEQIPN0:111 

vb22_l SEQIDNO:112 

yc48_l SEQIDN0:113 

vp3_l SEQIDN0:114 

20 vc61_l - • ' SEQIDNO:115 

vpl5_l SEQIDNO:116 

vpl7_l SEQIDNO:117 

vpl9_l SEQIDNO:il8 

vql_l SEQIDNO:119 

25 vpl4_l r SEQIDNO:120 - 

fa the sequences listed above which include an N at position 2, that position is occupied 
in preferred probes/primers by a biotinylated phosphoaramidite residue rather than a 
nucleotide (such as, for example; that produced by use of biotin phosphoramidite (1- 
3 0 dimethoxytrityloxy-2-(N-biotinyl-4-aminobutyI)-propyl-3-0-(2-cyanoethyl)-(NJ^I- 
diisopropyl)-phosphoramadite) (Glen Research, cat. no. 10-1953)). 

The design of the oligonucleotide probe should preferably follow these 
parameters: • i . , . . 
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(a) It should be designed to an area of the sequence which has the fewest 
ambiguous bases ("N's"), if any; 

(b) It should be designed to have a*T„ of approx. 80 ° C (assuming 2'' for each 
A or T and 4 degrees for each G or C). 

5 The oligonucleotide should preferably be labeled with y-^^P ATP (specific activity 6000 
Ci/mmole) and T4 polynucleotide kinase using commonly employed techniques for 
labeling oligonucleotides. Other labeling techniques can also be used. Unincorporated 
label should preferably be removed by gel filtration chromatography or other established 
methods. The amount of radioactivity incorporated into the probe should be quantitated 

10 by measurement in a scintillation counter. Preferably, specific activity of the resulting 
probe should be approximately 4e+6 dpm/pmole. 

The bacterial culture containing the pool of full-length clones should preferably 
be thawed and 100 pi of the stock used to inoculate a sterile culture flask containing 25 ml 
of sterile L-broth containing ampidllin at 100 pg/ml. The culture should preferably be 

15 grown to saturation at 37°C, and the saturated culture should preferably be diluted in 
fresh L-broth. Aliquots of these dilutior\s should preferably be plated to determine the 
dilution and volume which will yield approximately 5000 distinct and well-separated 
colonies on solid bacteriological media containing L-broth con taiiung ampidllin at 100 
|ig/ml and agar at 1.5% in a 150 mm petri dish when grown overnight at 37°C. Other 

2 0 known methods of obtaining distinct, well-separated colonies can also be employed. 

Standard colony hybridization procedures should then be used to transfer the 
colonies to nitrocellulose filters and lyse, denature and bake them. 

The filter is then preferably incubated at 65^*0 for 1 hour with gentle agitation in 
6X SSC (20X stock is 175.3 g NaCl/liter, 88.2 g Na citrate/liter, adjusted to pH 7.0 with 

2 5 NaOH) containing 0.5% SDS, 100 pg/ml of yeast RNA, and 10 mM EDTA (approximately 
10 mL per 150 mm filter). Preferably, the probe is then added to the hybridization mix at 
a concentration greater than or equal to le+6 dpm/mL. The filter is then preferably 
. incubated at 65°C with gentle agitation overnight. The filter is then preferably washed in 
500 mL of 2X SSC/0.5% SDS at room temperature without agitation, preferably followed 

30 by 500 mL of 2X SSC/0.1% SDS at room temperature with gentle shaking for 15 minutes. 
A third wash with O.IX SSC/0.5% SDS at 65*C for 30 minutes to 1 hour is optional. The 
filter is then preferably dried and subjected to autoradiography for sufficient time to 
visualize the positives on the X-ray film. Other known hybridization methods can also 
b employed. 
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The posirive colonies are picked, grown in culture, and plasmid DNA isolated 
using standard procedures. The clones can then be verified by restriction analysis, 
. hybridization analysis, or - : - , . , 

Fragments of the proteins of the present invention which are capable of exhibiting 
5 biological activity are also encompassed by the present invention. Fragments of the 
protein may be in linear form or they may be cyclized using known methods, for example, 
as described in H.U. Saragovi, et a/., Bid/Technology 10, 773-778 (1992) and in R.S. 
^McDoweU,ef^z/. J. Amer. Chem. 
herein by references: Such fragments may be as 
1 0 immunoglobulins for many purposes, including increasing the valency of protein binding 
sites. For example, fragments of the protein may be fused through linker" sequences to 
the Fc portion of an immunoglobulin. For a bivalent form of the protein, such a fusion 
could be to the Fc portion of an IgG molecule. Other immunoglobulin isotypes may also 
be used to generate such fusions. For example, a protein - IgM fusion would generate a 
15 decavalent form of the protein of the invention, 

^ The present invention also provides both full-length and mature forms of the 
disclosed proteins; The full-length form of fte such proteins is identified in the sequence 
listing by translation of the nucleotide sequence of each disclosed clone. The mature 
form(s) of such protein may be obtained by expression of the disclosed full-length 
10 polynucleotide (preferably those deposited with the ATCC) in a suitable mammaHan ceU 
or other host cell. The sequence(s) of the mature form(s) of the protein may also be 
determinable from the amino acid sequence of the fulHength form. 

The present invention also provides genes corresponding to the polynucleotide 
sequences disclosed herein. "Corresponding genes" are the regions of the genome that 
: 5 are transcribed to produce the mRNAs from which cDNA polynucleotide sequences are 
derived and may include contiguous regions of the genome necessary for the regulated 
expression of such genes. Corresponding genes may therefore include but are not limited 
to coding sequences, 5' and 3' untranslated regions, alternatively spliced exons, introns, 
promoters, enhancers, and silencer or suppressor elements. The corresponding genes can 
0 be isolated in accordance with known methods using the sequence information disclosed 
herein. Such methods include the preparation of probes or primers from the disclosed 
sequence information for identification and /or amplification of genes in appropriate 
genomic libraries or other sources of genomic materials. An "isolated gene" is a gene that 
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Additional examples of stringency conditions for polynucleotide hybridization are 
provided in Sambrook, J., E.F. Fritsch, and T. Maniatis. 1989, Molecular Cloning: A 
Laboratory Manual Cold Spring Harbor Laboratory Press, Cold Spring. Harbor, NFY, 
chapters 9 and 11, and Current Protocols in Molecular Biology, 1995, F.M. Ausubel et ai., eds., 
5 John Wiley & Sons, Inc., sections 2.10 and 6.3-6.4, incorporated herein by reference. 

. . : Preferably, -each such hybridizing polynucleotide has a length that is at least 
25%(more preferably at least 50%, and most preferably at least 75%) of the length of the 
polynucleotide, of the present invention to which it hybridizes, and has at least 60% 
sequence identity (more preferably, at least 75% identity; most preferably at least 90% or 
10 95% identity) with the polynucleotide of the present invention to which it hybridizes, 
where sequence identity, is determined by comparing the sequences of the hybridizing ' 
polynucleotides when aligned so as to maximize overlap and identity while minimizing 
sequence gaps. 

^ . , , , , The isolated polynucleotide endcoing the protein of the invention may be operably 
15 linked to an expression control sequence such as the pMT2 or pED expression vectors 
. disclosed in Kaufman et ai. Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce 
the protein recombinantly.. Many suitable expression control sequences are known in the 
art. General methods of expressing recombinant proteins are also known , and are 
exemplified in R. Kaufman, Methods in Enzymology 185, 537-566 (1990). As defined 

2 0 herein "operably linked" means that the isolated polynucleotide of the invention and an 
expression control sequence are situated within a vector or cell in such a way that the 
protein is expressed by a host cell which has been transformed (transfected) with the 
ligatedpolynucleotide/expression control sequence. 

. A number of types of cells may act as suitable host cells for expression of the 

2 5 protein. .Mammalian host cells include, for example, moiUcey COS cells, Chinese Hamster 
Ovary (CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Golo205 
cells, 3T3,cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell 
strains derived from in vjtrQ culture of primary tissue, primary explants, HeLa cells, 
mouse LceUs,BHK,HL-60, U937,HaK or Jurkat ceUs. 

30 - , Alternatively, it may be possible to produce the protein in lower eukaryotes such 
as yeast or in prokaryotes such as bacteria. Potentially suitable yeast strains include 
Saccharomycescerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or any 
yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 
strains include Escherichia coli, Bacillus subtilis, Salmonella typhimurium, or any bacterial 
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strain capable of expressing heterologous proteins. If the protein is made in yeast or 
bacteria, it may be necessary to modify the protein produced therein, for example by 
TT^ pK^R^laaSi:pr ^yc^laSivo 

protein. Such covalent attachments may be accomplished using known chemical or 
5 enzymatic methods. 

The protein may also be produced by operably linking the isolated polynucleotide 
of the invention to suitable control sequences in one or more insect expression vectors, 
and em ploying a^^ in sect expression system. Materials_and_methods.-for^ 
baculovirus/insect cell expression systems are commercially available in kit fbnn from, 
1 0 e.g., Invitrogen, San Diego, California, U.S. A. (the MaxBac® kit), and such methods are 
■ . well known in the art, as described in Summers and Smith. Texas Agricultural Exppfimprit 
Station Bulletin No. 1555 (1987). incorporated herein by reference. As used herein, an 
irxsect cell capable of expressing a polynucleotide of the present invention is 
"transformed."/ . , 

15 The protein of the invention may be prepared by culturing transformed host cells 

under culture conditions suitable to express the recombinant protein. The resulting 
expressed protein may then be purified from such culture (i.e., from culture medium or 
cell extracts) using known purification processes, such as gel filtration and ion exchange 
* chromatography. The purification of the protein may also include an affinity column 
20 containing agents .which will bind to the protein; one or more column steps over such 
affinity resins as concanavalin A-agarose, heparin-toyopearl® or Cibacrom blue 3GA 
Sepharose®; one or more steps involving hydrophobic interaction chromatography using 
such resins as phenyl ether, butyl ether, or propyl ether; or immunoaffinity 
chromatography. 

5 Alternatively, the protein of the invention may also be expressed in a form which 

will facilitate purification. For example, it may be expressed as a fusion protein, such as 
those of maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin 
(TRX). Kits for expression and purification of such fusion proteins are commercially 
available from New England BioLabs (Beverly, MA), Pharmacia (Piscataway, NJ) and 

0 Invitrogen Corporation (Carlsbad, GA), respectively. The protein can also be tagged with 
an epitope and subsequently purified by using a specific antibody directed to such 
epitope. One such epitope ("Hag") is commercially avaUable fi-om the Eastman Kodak 
Company (New Haven, CT). 
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invention will be in the form of a pyrogen-free, parenterally acceptable aqueous solution. 
The preparation of such parenterally acceptable protein solutions, having due regard to 
pH, isotonicity, stability, and the like, is within the skill in the art. A preferred 
pharmaceutical composition for intravenous, cutaneous, or subcutaneous injection should 
5 contain, in addition to protein of the present invention, an isotonic vehicle such as Sodium * 
Chloride Injection, Ringer s Injection, Dextrose Injection, Dextrose and Sodium Chloride 
Injection, Lactated Ringer's Injection, or other vehicle as known in the art. The 
pharmaceutical . composition of the present invention may also contain stabilizers, 
preservatives, buffers, antioxidants, or other additives known to those of skill in the art. 

10 The amount of protein of the present invention in the pharmaceutical composition 

of the present invention will depend upon the nature and severity of the condition being 
treated, and on the nature of prior treatments which the patient has undergone. 
Ultimately, the attending physician will decide the amount of protein of the present 
invention vdth which to treat each individual patient. Initially, the attending physician 

15 will administer low doses of protein of the present invention and observe the patient's 
response. Larger doses of protein of the present invention may be administered until the 
optimal therapeutic. effect is obtained for the patient, and at that point the dosage is not 
increased further. It is contemplated that the various pharmaceutical compositions used 
to practice the method of the present invention should contain about 0.01 ^g to about 100 

20 mg (preferably about O.lng to about 10 mg, more preferably about 0.1 pg to about 1 mg) 
of protein of the present invention per kg body weight. 

The duration of intravenous therapy using the pharmaceutical composition of the 
present invention will vary, depending on the severity of the disease being treated and 
the condition and potential idiosyncratic response of each individual patient. It is 

2 5 contemplated that the duration of each application of the protein of the present invention 

will be in the range of 12 to 24 hours of continuous intravenous administration. 
■Ultimately the attending physician will dedde on the appropriate duration of intravenous 
therapy using the pharmaceutical composition of the present invention; 

' Protein of the invention may also be used to immunize animals to obtain 

3 0 polyclonal and monoclonal antibodies which specifically react with the protein. As used 

herein, ' the term "antibody" includes without limitation a polyclonal antibody, a 
monoclonal antibody, a chimeric antibody, a single-chain antibody, a CDR-grafted 
antibody, a humanized antibody, or fragments thereof which bind to the indicated protein. 

207 



Confidential 



wo 00/1 1015 



PCTAJS99/19351 



Such term also includes any other species derived from an antibody or antibody sequence 
. which is capable of binding the indicated protein. 
* Antibodies to a'particiilar protein can be produced by methods well known to those 
skiUed in the art. For example, monoclonal antibodies can be produced by generation of 
5 antibody-producing hybridomas in accordance with kno\yn methods (see for example. 
Goding, 1983, Monoclonal antibodies: principles and practice, Academic Press Inc., New 
York: and Yokoyama, 1992. "Production of Monoclonal AnUbodies" in Current Protocols 
^ ^^^^^'^"^^'}^ 2.5, Grwne PubhXhiii& A^ Wiley & Sons)^. Polyclonal 

, . sera and antibodies can be produced by inoculaUon of a mammalian subject with the 
10 ■ relevant protein or fragments thereof in accordance with known methods: Fragments of 
antibodies, receptors, or other reactive peptides can be produced from the corresponding 
^ aiitibodierby cleavage of and coilecdon of the desired fragi^ents^^^^^^^ 

known methods (see for example, Goding, supra; and Andrew et al.. 1992, "Fragmentation 
; of linmunoglobuUns" in Current Protocols in Immunology, Unit 2.8, Gteene Publishing 
15 Assoc. and John Wiley & Sons). Chimeric antibodies and single chain antibodies can also 
be pi^jduced in accordance with known recombinaiit methods (see for example, 5. 169,939, 
5,194,594, and 5,576;i84). Humanized antibodies can also be made from corresponding 
murine antibodies in accordance with well known metiiods (see for example, U.S. Patent 
Nos. 5,530,101. 5.585,089. and 5,693,762). Additionally, human antibodies may be 

2 0 produced in non-human animals such as mice that have been genetically altered to express 

human antibody molecules (see for example Fishwild etal, 1996. Nature Biotechnology 
14: 845-851; Mendez et al., 1997, Nature Genetics 15: 146-156 (erratum Atorwre Genetics 
16; 410); and U.S. Patents 5,877397 and 5.625.126). Such antibodies may be obtained 
."s>nS^«*l^er tiie entire protein or fragments, thereof as an iiiununogen. The peptide 
25 immunogens additionally may contain a cysteine residue at the carboxyl terminus, and 
are conjugated to a hapten such as keyhole limpet honocyanin (KLH). Metiiods for 
synthesizing such peptides are known in tiie art, for example, as in R.P. Menifield, J. 
Ama-.ChemA3c.fiS, 2149-2154 (1963); J.L. Krstenansky, el al, FEES Lett. 211 10 (1987). 
Monoclonal antibodies binding to the protein of tiie invention may be useful 

3 0 diagnostic agents for tiie immunodetection of tiie protein. Neutralizing monoclonal 

antibodies binding to tiie protein may also be useful tiierapeutics for botii conditions 
associated witii tiie protein and also in tiie treabnent of some forms of cancer where 
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abnormal expression of the protein is involved. In the case of cancerous cells or leukemic 
cells/ neutralizing monoclonal antibodies against the protein may be useful in detecting 
and preventing the metastatic spread of the cancerous cells, which may be mediated by 
the protein. 

5 For compositions of the present invention which are useful for bone, cartilage, 

tendon or ligament regeneration, the therapeutic method includes administering the 
composition topically, systematically, or locally as an implant or device. When 
administered, the therapeutic composition for use in this invention is, of course, in a 
pyrogen-free, physiologically acceptable form. Further, the composition may desirably 

10 be encapsulated or injected in a viscous form for delivery to the site of bone, cartilage or 
tissue damage. Topical admirustration may be suitable for wound healing and tissue 
repair. Therapeutically useful agents other than a protein of the invention which may also 
optionally be included in the composition as described above, may alternatively or 
additionally/be administered simultaneously or sequentially witii the composition in the 

15 methods of the invention. Preferably for bone and/or cartilage formation,, the 
composition would include a . matrix , capable, of delivering the protein-containing 
composition to the site of bone and/or cartilage damage, providing a structure for the 
developing bone and cartilage and optimally capable of being resorbed into the body. 
Such matrices may be formed of materials presentiy in use for other implanted medical 

20 applications. 

The choice of matrix material is based on biocompatibility, biodegradability, 
mechanical properties, cosmetic appearance and interface properties. The particular 
application of the compositions will define the appropriate formulation. Potential 
matrices for the compositions may be biodegradable and chemically defined caldum 

25 sulfate, tricaldumphosphate^ hydroxyapatite, -polylactic add, polyglycolic add and 
polyarJiydrides. Other potential materials are biodegradable and biologically well- 
defined, such as bone or dermal collagen. Further matrices are comprised of pure proteins 
or extracellular matrix components. Other potential matrices are nonbiodegradable and 
chemically- defined, such as sintered hydroxapatite; bioglass, aluminates, or other 

3 0 ceramics. . Matrices may be comprised of combinations of any of the above mentioned 
types of material, such as polylactic add and hydroxyapatite or collagen and 
tricaldumphosphate. The bioceramics may be altered in composition, such as in caldum- 
aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. 
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Tyr Leu Thr Trp Ser Ala Met Thr Asn Glu Pro,Glu:Thr Asn.Cys Asn 
275 ■ 280 285 - 

- ^ - ^^^290-^ .^^,., ...,^^,-.. . ^-.^295^^""" ^^ ^ --- -- 200 -^ / ...^^.^ ... 

Lys Glu Gly Gin Ser Val Gin Trp Trp^His Ala Gin Gly Ile.Ile Gly 
. 310 315 . .320 

Leu. lie Leu Phe Leu. Leu Cys* Val Phe Tyr: Ser Ser lie Arg Thr Ser . 

325 /. 330 V . 335 ' 

Asn Asn- Ser. Gin Val Asn Lys Leu Thr Leu Thr Ser Asp Glu Ser Thr 

^.^^^^.^ __3 4 0—^ ^.^ ,.-^^3 45——-^ 50— -^^^^^^^.^^^^^..--^^ 

Leu lie Glu Asp Gly Gly Ala Arg Ser Asp Gly Ser Leu Glu Asp Gly 
, -355 .360 365 

^ ^ ' " Asp Asp'Vai- His Afg Ala VirAsp A^ Asp Gly V^i TV = - - 

370 375 .380 

- ' Ser^Tyr- Ser Phe Phe His PherMet Leu Phe Leu Ala' Ser "Leii" Tyr ixe ' ^ . ' 

385 390 395 : 400 

Met Met Thr Leu Thr Asn Trp Tyr Arg Tyr Glu Pro Ser Arg Glu Met 
405 410 415 

. Lys Ser Gin Trp Thr Ala Val Trp Val Lys lie Ser Ser Ser . Trp lie . 

' ■ ' 420 425 ■ 430 . 

, / Gly lie Val Leu Tyr Val Trp Thr Leu Val Ala Pro Leu Val Leu Thr 
' - 435' 440 445 

Asn Arg Asp Phe Asp- - ■ ^ , , ^ . ■ 

450 



<210> 71 

<211> 1981 " ^ 

<212> DNA 

<213> Homo sapiens 

<400>-71 

gagatccaag ttgggagcag ctctgcgtgc ggggcctcag agaatgaggc cggcgttcgc 60 
cctgtgcctc ctctggcagg cgctctggcc cgggccgggc ggcggcgaac accccactgc 120 
cgaccgtgct ggctgctcgg cctcgggggc ctgctacagc ctgcaccacg ctaccatgaa 180 ' 
gcggcaggcg gccgaggagg cctgcatcct gcgaggtggg gcgctcagca ccgtgcgtgc 240 
gggcgccgag ctgcgcgctg tgctcgcgct cctgcgggca ggcccagggc ccggaggggg 300 
ctccaaagac ctgctgttct gggtcgcact ggagcgcagg cgttcccact gcaccctgga 360 
gaacgagcct ttgcggggtt tctcctggct gtcctccgac cccggcggtc tcgaaagcga 420 
cacgctgcag tgggtggagg agccccaacg ctcctgcacc gcgcggagat gcgcggtact 480 
ccaggccacc ggtggggtcg agcccgcagg ctggaaggag atgcgatgcc acctgcgcgc 540 
caacggctac ctgtgcaagt accagtttga ggtctcgtgt cctgcgccgc gccccggggc 600 
cgcctctaac ttgagctatc gcgcgccctt ccagccgcac agcgccgctc tggacttcag 660 
tccacctggg accgaggtga gtgcgctctg ccggggacag ctcccgatct cagttacttg 720 
catcgcggac gaaatcggcg ctcgctggga caaactctcg ggcgatgtgt tgtgtccctg 780 
ccccgggagg tacctccgtg ctggcaaatg cgcagagctc cctaactgcc tagacgactt 840 
gggaggcttt gcctgcgaat. gtgctacggg cttcgagctg gggaaggacg gccgctcttg 900 
tgtgaccagt ggggaaggac agccgaccct tggggggacc ggggtgccca ccaggcgccc 960 
gccggccact gcaaccagcc ccgtgccgca gagaacatgg ccaatcaggg tcgacgagaa 1020 
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gctgggagag acaccacttg tccccgaaca -agacaactca gtaacaccra -tccrgaga:. 1080 
tcctcgacgg ggaccacaga. gcacgatgtc tacccttcaa acgccccttc aagccgagtc 1140 
aaaggccacc atcaccccat cagggagcgc gatttccaag ttLaattcta cgaccrcctc 1200 
cgccactcct caggctctcg acccctcctc tgccgtggcc tccatattcg cgagcacagc 1260 
agtagtagtg ttggtgacct Cgaccatgac agtaccgggg cttgccaagc cccgctctca 1320 
cgaaagcccc ccttcccagc caaggaagga gcctacgggc ccgccgggcc cggagagcga 1380 
.tcctgagccc gctgctttgg" gctccagttc^tgcacactgc acaaacaatg .gggtgaaagc 1440 
cggggaccgt gatccgcggg acagagcaga gggtgccccg ctggcggagc cccctcttgg 1500 
ctctagcgac gcatagggaa acaggggaca cgggcactcc tgtgaacagt tttticaccct 1560 
tgatgaaacg gggaaccaag aggaacttac ttgtgtaact gacaacccct gcagaaatcc 1620 
cccttcctcc aaattccctt taccccactg aggagctaaa tcagaactgc acaccccctc 1680 
cctgatgata gaggaagtgg aagtgccttc aggatggcga tactggggga ccgggtagtg 1740 
ctggggagag atattttctt-atgcttattc ggagaatttg gagaagtgat tgaacttccc 1800 
aagacattgg aaacaaatag aacacaatat aatttacatt aaaaaataat ttctaccaaa 1860 
atggaaagga aatgttctat gttgttcagg ctaggagtat attggtccga aaccccaggg 1920 
aaaaaaataa aaataaaaaa tcaaaggatt gttgataaaa aaaaaaaaaa aaaaaaaaaa 1980 
^ . 1981 

<210> 72 ^ . ■ • • . \. . . 

<211> 490 
<212> PRT 

<213> Homo sapiens 
<400> 72 

Met Arg Pro Ala Phe Ala Leu Cys Leu Leu Trp Gin Ala Leu Trp Pro ' 

1 - - 5 10 as 

Gly Pro Gly Gly Gly Glu His Pro Thr Ala Asp Arg Ala Gly Cys Ser ■ 
20 25 30 ■ 

Ala Ser Gly Ala Cys Tyr Ser Leu His His Ala Thr Met Lys Arg Gin * 
35 40 * 45 

Ala Ala Glu Glu Ala Cys lie Leu Arg Gly Gly Ala Leu Ser Thr Val 
50 55 60 

Arg Ala Gly Ala Glu Leu Arg Ala Val Leu Ala Leu Leu Arg Ala Gly 
65 70 , 75 80 • 

Pro Gly Pro Gly Gly Gly Ser Lys Asp Leu Leu Phe Trp Val Ala Leu 
85 90 , 95 

Glu Arg Arg Arg Ser His Cys. Thr Leu Glu Asn Glu Pro Leu Arg Gly 

..100- • 105. ■ - - ^ . 110 " ■ . V ' ■ ■ 

Phe Ser Trp Leu Ser- Ser Asp Pro Gly Gly Leu Glu Ser Asp Thr- Leu ■ ' -^-'V 
115 120 . . 125 



Gin Trp, Val Glu Glu Pro Gin Arg Ser Cys Thr Ala Arg Arg Cys Ala- 
130 . . . 135 - 140 

Val Leu Gin Ala Thr Gly Gly Val Glu Pro Ala Gly Trp Lys Glu Met 
145 150 . . 155 160 * 

Arg Cys His Leu Arg Ala Asn Gly Tyr Leu' Cys Lys Tyr Gin* Phe Glu 
, 165" . 170 175 

Val Leu Cys Pro Ala Pro Arg Pro Gly Ala Ala Ser Asn Leu Ser Tyr 
' 180 . 185 190 
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Arg Ala Pro Phe Gin Leu His Ser Ala. Ala Leu Asp Phe Ser Pro Pro 

200 : 205 

^.^Gli^/Thr^Glu. Val.^Ser, Ala..Leu.^Cys-Arg^Gly^Gln-Leu 

......210 ■ ■ r -21S ; ^ - - - - 220 ^^"^'.-'^ /".-"'^^-"^ ^ ' 

Thr Cys He Ala Asp Glu He Gly Ala Arg Trp Asp Lys Leu Ser Gly 
225 '230 235 240 

Asp Val -Leu Cys Pro Cys Pro Gly Arg Tyr Leu Arg Ala Gly Lys Cys 
: 245 250 * 255 

Ala Glu Leu Pro Asn Cys Leu Asp Asp Leu Gly Gly Phe Ala Cys Glu 

2 6 0.-.^ ....... ^265 - --,---.270 — 



Cys Ala Thr Gly Phe Glu Leu Gly Lys Asp Gly Arg Ser Cys Val Thr 
275 280 285 

Ser -Gly Glu Gly Gin Pro^Thr^Leu Gly Gly Thr Gly Vaf Prb Thr^ Arg^ 
290 295 300 

..^ Arg. Pro .Pro^Ala .Thr-Ala Thr-Ser-Pro Val Pro Gin Ar^ Thr Trp' Pro 
305 310 315 320 

He Arg Val Asp, Glu Lys Leu Gly Glu Thr Pro Leu Val Pro Glu Gin 
325 330 - 335 

Asp Asn Ser Val Thr Ser He Pro Glu He Pro Arg Trp Gly Ser Gin 
340 ^ 345 350 

Ser Thr Met Ser Thr Leu Gin Met Ser Leu Gin Ala Glu Ser Lys Ala 
355 360 365 

Thr He Thr Pro. Ser Gly Ser Val He Ser Lys Phe Asn Ser Thr Thr 
370 375 380 

Ser Ser Ala Thr Pro Glh Ala Phe Asp Ser Ser Ser Ala Val Val Phe 
385 390 395 400 

; lie Phe Val Ser Thr Ala Val Val Val Leu Val He Leu Thr Met Thr 
405 410 415 

Val Leu Gly Leu Val Lys Leu Cys Phe His Glu Ser Pro Ser Ser Gin 
420 425 , 430 

Pro Arg Lys Glu Ser Met Gly Pro Pro Gly Leu Glu Ser Asp Pro Glu " 
435 440 445 

Pro Ala Ala Leu Gly Ser Ser. Ser Ala His Cys Thr Asn Asn Giy Val 
'450 455 460 

■ Lys Val Gly Asp Cys Asp Leu Arg Asp Arg Ala Glu Gly Ala Leu Leu 
465 470 .475 480 

Ala Glu Ser Pro Leii Gly Ser Ser Asp Ala 
485 490 



<210> 73 
<2H> 3098 
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